[Free radicals and antioxidants].
The data obtained from the author's laboratory were used to make this review. The author's classification of free radicals, approaches, the origin and metabolism of primary radicals, the contribution of iron ions to the production of secondary radicals and the mechanisms of antioxidative protection of cells and tissues from damage are considered. According to the classification proposed, the radicals may be divided into primary (superoxide, semiquinones and nitric oxide), secondary (hydroxyl and lipid radicals) and tertiary (radicals of antioxidants). The primary radicals are formed by enzymatic systems and perform biologically important functions. The secondary radicals are formed from hydroperoxides in the reactions of divalent iron ions and damage to cell structures. In the cells and blood plasma, there is a complicated system of antioxidants that prevent the production of secondary radicals. All antioxidants may be arbitrarily divided into water-soluble and hydrophobic. The first group involves the enzymes catalase and glutathione peroxidase, iron ion chelators (such as ceruloplasmin and transferrin in the blood and carnosine in other tissues), and, probably, hydroxyl radical traps, such as uric acid and ascorbate. The hydrophobic antioxidants include primarily the free radical traps alpha-tocopherol, flavonoids, and carotenes. Studies of lipid peroxidation kinetics in the membranous structures, carried out by chemiluminescence and mathematical modeling of the reactions have shown that the radicals of antioxidants (such as alpha-tocopherol) enter the further reactions in the lipid phase, including those with lipid hydroperoxides.